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(54) INK-JET RECORDER AND INK CARTRIDGE 

(57) An ink supply needle (6) is provkied on one 
side of the patti where a carriage (4) redprocatingly 
moves. A drcurt board (31) is attached to the wall near 
tile side where an ink supply orifice (44) of an Ink car- 
tridge (40) is provWed. Contacts for connection to exter- 
nal control means are formed on the exposed surface off 
ttie drcuit board (31). Therefore, even if a clearance is 
present between ttie carriage (4) and ttie cartrklge (40). 
the movement path is restricted by the ink supply nee- 
dle (6) and ttie ink supply orifice (44). and the contacts 
are connected to external control means in a prescribed 
order. As a result, ttie data In semiconductor storage 
means is prevented from being deleted because of 
application of signals in a wrong careless order. 




FIG. 8 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention: s 

[0001] The present invention relates to a printing 
apparatus to wNch ink Is supplied from a replaceable 
ink cartridge for printing on a recording mediuni. eject- 
ing an ink droplet from nozzle apertures and an ink car- io 
tridge suitable for the above printing apparatus. 

Conventional Art: 

[0002] An ink-jet printing apparatus is known in is 
which there is provided with a print head for supplying a 
driving signal to a piezoelectric vibrator or heating 
means to print data, pressurizing ink t>y energy gener- 
ated by the piezoelectric vibrator or the heating means 
arxl thereby ejecting ink droplets from nozzle apertures 20 
and an ink cartrkige housing ink for sif)plying ink to the 
above print, head. 

[0003] As the print quality depends upon the resolu- 
tion of the print head and greatly depends upon the vis- 
cosity of ink, the degree of bleeding on a recording 25 
medium or the like, the characteristics of ink are 
inrY>roved to enharx» the print quality. Even if the same 
ink is used, a driving method of a print head suitable for 
the characteristics of ink is improved to enhance the 
print quality. Further, a maintenance condition such as 30 
the cyde of no-medium-ejection or forced ejectbn in a 
capped state is improved to prevent the nozzle aper- 
tures from clogging. 

[0004] As described above, the print quality of a 
printing apparatus can be enhanced when the ink char- as 
acteristics and the driving niethod for a print head work 
together, not only by the ink characteristics. Although a 
result by such technical development can be applied to 
a newly manufactured ink-jet printing apparatus, the 
applk:ation to a printing apparatus already shipped from 40 
a manufacturer wouki be practically impossble when 
taking into conskJeration the cost, labor and others. IHs 
is because that the printing apparatus has to be carried 
to the manufacturer and storing means in which control 
data is recorded nust be exchanged. 45 
[0005] To cope with such a problem, as disclosed in 
Japanese Patent Publication No. 2594912 for example, 
there has been proposed a printing apparatus in which 
semk»nductor storage means and an electrode con- 
necting to the storage n>eans are arranged on an ink so 
cartridge, a group of electrodes is also arranged on the 
body of the printing apparatus, data stored in the semi- 
conductor storage means is read, and recording opera- 
tion is controlled in accordance with the data. 
[0006] However, there is a problem that contact with ss 
the semiconductor storage means is failed because of 
rough operation for attaching or detaching an ink car- 
trkige by a user or play between a carriage and an ink 



cartridge, the reading of data is disabled because of 
electrif k;ation or the application of a signal at unsuitable 
timing and. in the worst case, data ^ lost and recording 
operation is cfisat)led. 

[0007] The present invention is made in view of 
such a problem and an object of which is to provxJe an 
ink-jet printing apparatus wherein data stored in serni- 
oonductor storage means can be prevented from k>eing 
lost independent of unsuit^e operation for attaching or 
detaching an ink cartridge. 

[0008] Another object of the present invention is to 
provkje an ink cartridge suitable for the atxsve printing 
apparatus. 

BRIEF DESCRIPTION OF THE DRAWINGS 
IP009] 

Rg. 1 shows an embodiment of a printing appara- 
tus according to the present invention mainly in 
relation to its recording mechanism, and Fig. 2 is an 
assembly perspective drawing showing an embodi- 
ment of a carriage in the atxTve printing apparatus. 

Fig. 3 shows an embodiment of the carriage in the 
above printing apparatus in a state in which an ink 
cartridge is installed, Rg. 4 is a top view showing an 
emtxxJiment of the carriage in the atx>ve printing 
apparati^ in a state in which an ink cartridge is 
installed, and Rgs. 5 (a] and 5 (b) show an embod- 
iment of a contact mechanism of the above car- 
riaga 

Rgs. 6 (a) and 6 (b) show an embodin^ent of an ink 
cartridge suitat)le for the above printing apparatus, 
Rgs. 7 (a) to 7 (c) show an embodiment of a circuit 
board mounted on the ink cartridge in relation to its 
superficial and rear structure and the size of an 
electrode and Rgs. 7 (d) and 7 (e) show a state of 
contact with a contact, Rgs. 8 and 9 show a proc- 
ess in which the above ink cartridge ^ installed. 
Rg. 10 shows tine quantity of the nwvement of 
mainly an ink sif)ply port where an ink supply nee- 
dle is inserted of the ink cartridge, arxi Rgs. 1 1 (a) 
to 11 (c) show a process of contact between the cir- 
cuit board of the ink cartridge and a contact of a 
holder. 

Rgs. 12 (a). 12 (b) to R^. 14 (a) and 14 (b) are 
respectively sectional views and top views showing 
another embodirrrenl of the present invention in a 
state in which the ink cartridge is installed, and Rg. 
15 is a sectional view showing another embodiment 
of the present invention in a state in whidi the ink 
cartridge is ir^led. 

Rg. 1 6 is a sectional view showing another embod- 
iment of tiie head holder and the ink cartridge 
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respectively in the above printing apparatus, Figs. 

17 (a) arxJ 17 (b) are respective a plan and a side 
view showing an enrtxxfinient of the contact pro- 
vided to the above head holder, and Rgs. 18 (a) to 

1 8 (c) are respectively a front view, a side vi ew and 
a rear view shewing a contact board mounted on 
the atx)ve ink cartridge. 

Rg. 1 9 is a sectional view showing first conduction 
in a process for inserting the ink cartridge, and Rg. 
20 (a) ^ a plan showing the other ^rixxliment of 
the contact nrKXjnted on the atxsve ink cartridge and 
Rg. 20 (b) shews a state in which ink adheres. 

Rg. 21 is a sectional view showing the other 
embodiment of the head holder and the ink car- 
tridge respectively in the printing apparatus accord- 
ing to the present inventioa arxJ Rg. 22 s a 
sectional view showing first conduction in the proc- 
ess for inserting the ink cartridge in the above print- 
ing apparatus 

Rgs. 23 (a) to 23 (d) are respectively plans and side 
views showing tiie other embodiment of the present 
invention in relation to the arrangement of the con- 
tacts, and Rgs. 24 (a) and 24 (b) are respectively 
sectional views shewing arK>ther embodiment of 
the mounting of the .circuit board on the ink car- 
tridge and a top view showing the structure of a 
rTKHjnting plate. 

Rg. 25 a sectional view showing arKither embod- 
iment of the nrx>unting of the circuit tx>ard on the ink 
cartridge. 

Rgs. 26 (a) and 26 (b) shew tiie otiier embodiment 
of the mounting of the circuit board. 

THE BEST MODE FOR EMBODYING THE PRESENTT 
INVENTION 

[0010] Rg. 1 shows one embodiment of an ink-jet 
printing apparatus according to the present invention 
with respect to a printing mechanism. A holder 4 for 
installing a black ink cartridge 40 housing black ink 
desabed later and a color ink cartridge 50 housing 
color ink is disposed on an upper surface of a carriage 
3 connecting to a driving motor 2 via a timing belt 1 . A 
print head 5 to which ink is supplied from each ink car- 
tridge Is provided on the lower surface of the carriage 3. 
[0011] Rg. 2 shews an emtxxlim^ of the carriage 
in a state in which the carnage is d^assennbled into a 
holder part arxi a head part and Rg. 3 is a sectional 
structural view sectbned at an ink supply port 44 of the 
black ink cartridge 40. 

[0012] Ink supply needles 6 and 7 communicating 
with the print head 5 are vertically penetrated in the bot- 
tom of the carriage 3 so that they are located on the 



back side of the device, that is, on the side of the timLig 
t>elt1. Le^ersll and 12 are respectively mounted at the 
upper end of a vertical wan 8 opposite to each vicinity of 
the ink supply needles 6 and 7 out of the vertical wall 

5 forming tiie hokier 4 so tfmt the levers are respectively 
rotatableak>ngshafts9and10. AwaD 13located on the 
side of each free end of the levers 11 and 12 is com- 
posed of a vertical part 13a near the bottom and a 
sloped part 13b sloped outward in its upper area. 

10 [0013] The levers 11 and 12 respectively extend 
from the vk;inity of the shafts 9 arxi 10 so that projec- 
tions 14 and 15 respectively fitted to overtian^ 46 and 
56 described later at the upper erKi of the ink cartridges 
40 and 50 are approximately perpendicular to each 

75 body dt the respective levers 1 1 and 12, and hook por- 
tions 18 and 19 ela^k:ally fitted to hooks 16 and 17 
formed in the sksped part 13b of the holder 4 are 
respectively fornrted. 

[0014] Elastic members 20 and 21 for elastically 

20 pressing at least the area opposite to the ink supply port 
44 or 54 of each ink cartridge 40 or 50. as shown in Rg. 
4, when the ink cartridge 40 is set In a normal position 
are provided to the back of each lever 11 or 12, that is, 
the face opposite to a cover 43 of tiie ink cartridge 40. 

25 [001 5] For these elastic memtjers 20 and 21 , mate- 
rial having the coeff ictent of friction of 0.5 or more for tiie 
respective covers 43 and 53 of the ink cartrkiges 40 and 
50, for example, rufciber the hardness of which is 10"* to 
70°. foamed material and a felt member and, further. 

30 gelled material are employed. 

[0016] Windows 22 and 23 each upper part of 
which is open are respectively formed on the vertical 
wall 8 kx;ated near the ink supply needle. Further, con- 
tinuous grooves 22c and 23c are respectively formed on 

35 vertical walls 22a and 23a and at the bottoms 22b and 
23b to respectively form each window, and contact 
mechanisms 24 and 25 are respectively inserted into 
these grooves 22c and 23c and fixed therein. 
[0017] As the contact mechanisms 24 and 25 are 

40 composed so that they have approximately the same 
structure, one contact mechanism 24 will be described 
belew. As shown in Rgs. 5 (a) and 5 (b). two types of 
slits 26 and 26' dfferent in depth are formed approxi- 
mately at fixed pitch, arxi contact forming members 29 

45 and 29' provkied with conductivity and elasticity are fit- 
ted into each slit 26 or 26' of the txxjy 28 provided with 
an elastically transformable pawl 27 on tX3th skies. 
These contact forming members 29 and 29* are respec- 
tively located unevenly and fixed so that they are 

50 exposed on the superficial and rear sides of the body 
28. 

[0018] Areas 29a and 29'a exposed from each one 
face of the contact forming members 29 and 29' respec- 
tively elastically come in contact with the contact of a 
55 circuit board 30 t>y composing the contact mechanisms 
24 and 25 as described above and fitting the circuit 
board 30 in front of a vertical wall 34 of a base 32. ar^ 
29b and 29t> exposed from the other face respectively 
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e!astica!ly corrre in contact with the contact of a circuit 
board 31 6esafbe6 later of the ink cartridges 40 and 50. 
arxj concfcjction ts acquired. 

[0019] In the meantime, the print head 5 is fixed to 
the bottom of the holder 4 via a horizontal part 33 of the s 
base 32 composed together with the ink supply needles 
6 and 7 so that the base is approximately L-type. Win- 
dows 35 and 36 are respectively formed in areas oppo- 
site to the contact mechanism 24 and 25 on the vertical 
waQ 34 of the base 32 arxJ the atxive drcuit board 30 is w 
held on its front sida 

[0020] The drcuit tx>aid 30 is connected to control 
means 38 via a fl&dtHe cable 37 shown in Rg. 1. sup- 
plies a driving signal for instructing the print head 5 to jet 
an ink droplet and comes in contact with the drcuit is 
boaiXiSI of the Ink cartridges 40 and 50 respectivety via 
the contact mechanisms 24 and 25. 
[0021] Rgs. 6 (a) and 6 (b) show an embodiment of 
the black ink cartridge 40 arxJ the color ink cartridge 50. 
a porous member 42 impregnated with ink is respec- 20 
lively housed in containers 41 and 51 formed so tfiat 
they are sut>stantially rectangular parallelopiped arvi 
tfie respective upper faces are respectively sealed by 
the covers 43 and 53. 

[0022] The ink supply ports 44 arxJ 54 are respec- 2s 
tivetyfomr^ in positions opposite to the ink supply nee- 
dles 6 arxi 7 when the Ink cartridges are respectively 
installed in the holder 4 at the bottom of the respective 
containers 41 and 51 . and overhang portions 46. 56 and 
56 for fitting to the respective projections 14 and 15 of 30 
the levers 11 and 12 are integrated wHh the respective 
upper ends of the vertical walls 45 and 55 on the side of 
tfie ink supply ports. The overhang portion 46 of the 
blade ink cartridge 40 is continuously formed from one 
end to the other end. the overhang portion 56 of the 35 
color Ink cartridge 50 are individually formed so that 
they are located on both sides and. further, triangular 
ribs 47 and 57 are respectively formed between each 
lower surface and the wall 45 or 55. A reference number 
59 denotes a concave portion for preventing wrong 40 
insertion. 

[0023] Concave portions 48 and 58 are respectivety 
formed on the vertical walls 45 and 55 on the side of the 
ink supply ports so that the concave portions are 
respectively located in tiie center of the width of the ink 45 
cartridges 40 and 50 and the drcuit boards 31 are 
respectively installed in the above concave portions. 
[0024] Contacts 60 in plural rows in a direction in 
whk;h the cartridge is inserted, in two rcws in this 
embodiment, are fonmed in a position respectivety so 
opposite to the contact forming members 29 and 29* of 
the akx]ve contact mechanism 24 on the side of the sur- 
face when the drcuit board is attached to tiie ink car- 
tridge of the drcuit board 31 as shown in Fig. 7 (a). A 
semiconductor storage means 61 may be nrv)unted at ss 
the rear surface of the drcuit tx>ard 31 so that the senr>- 
iconductor storage means is connected to these con- 
tacts 60 and. if necessary, molded by ink-resistant 



material and is kept unexposed. The sefriccrx^JCtcr 
storage means 61 may store data of the quantity of ink 
housed in the ink cartridge 40 or 50 to which the semi- 
corxluctor storage means is provkied, the manufactur- 
ing date of the ink. its trademark and the like. If required, 
the semicorxtuctor storage means 61 stores data such 
as a maintenance status transmitted from the body of 
the printing apparatus. A refererv^e number 60* denotes 
an electrode used for a check during, its manufacturing 
process. 

[0025] Out of electrodes 60 fonmed on the drcuit 
board 31. for a small electrode 60-1 shown in Rg. 7 (c), 
thehKghtm maybe 1.8 mm and the width W1 1 mm. 
for a large electrode 60-2, the height H2 may be 1 .8 mm 
and the width W2 is 3 mm. Particulariy. contact with the 
contact forming members 29 can be secured by forming 
ttie small electrode 60-1 in a rectangle in which the 
length in the inserted direction of the ink cartridge 40 or 
50 is longer than that in the other direction, minimizing 
the wkith W1 of the electrode even if there is a lift Ah 
between the ink cartridge 40 or 50 and the hokJer 4 as 
shown in Rg. 1 1 (c). 

[0026] On the drcuit board 31 on which the semi- 
conductor storage means 61 is mounted as described 
above, at least one through hole 31a and a concave 
portion 31b are fonmed. and projections 45a, 45b. 55a 
and 55b for positioning together with the through hole 
31a and the concave portion 31b and overhangs 45c, 
45d, 55c and 55d which are elastically in contact with 
the side of the drcuit board 31 such as a rib arvj a pawl 
are respectivety formed near the ink supply ports 44 
and 45 In a direction in which the cartridge is inserted in 
the vertical direction of the drcuit board 31 on the verti- 
cal walls 45 and 55 which are respectively the mounting 
faces of the ink cartridges 40 and 50. 
[0027] Hereby, the drcuit board can be readily 
installed, respectively fitting to the rtos 45c. 45d. 55c 
and 55d pressing the semiconductor storage means 
61 on the respective walls 45 and 55 of the cartridges 
40 and 50, regulating the position of the semiconductor 
storage means accorcfing to tfie projection. Hereby, the 
cartridge e not required to be thickened uselessly for 
forming a hole for a screw, fating ink of suff ident quantity 
is enat)led, hot saewing fastening in which work is rela- 
tively troublesome but hot riveting in which work fs easy 
can t>e applied and a manufacturing process can be 
simplified. 

[0028] In this embedment, when the cartridge 40 is 
installed with the lever 1 1 lifted up to an approximately 
vertical position, the overhang 46 formed on tiie side of 
the ink supply port is caught by tiie projection 14 of ttie 
lever 11. the SKle of the other end is supported by the 
sloped part 13b of the hokier 4 and heU in a state in 
which the skJe of the ink supply port is lifted as shown in 
Rg. 8. In the above installation, if the ink cartridge 40 
comes in atxjtment against the body of the printing 
apparatus, the drcuit board 31 is protected by the over- 
hang portion 46 in th upper part, as ttie drcuit board 31 
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is also housed in the xoncave portion 48, no shock 
cOrectty operates on the circuit board 31 and damage is 
prevented. 

[0029] When the lever 1 1 is closed in this state, the 
projection 1 4 is turned downward, the Ink cartridge 40 is s 
lowered, approximately keeping the posture when it is 
installed and the ink siqsply port 44 comes in contact 
with the tip end of the ink supply needle 6 as shown in 
Fg. 9. 

[0030] As a part over the ink supply port 44 of the io 
cartridge 40 is pressed by the elastic member 20 when 
the lever 11 is further turned in this state, the ink supply 
port 44 is pressed on the ink supply needle 6 by pres- 
sure amplified based upon the ratio of the length of the 
lever 11 and distance between the shaft 9 and the elas- 75 
tic member 20. When the lever 11 is pressed to the end, 
it is fixed the hook 16 with the lever 1 1 always elasti- 
cally pressing the cover 43 of the ink cartridge 40 on the 
side of the ink supply needle via the elastic member 20 
as shown in Fig. 3. 20 
[0031] Hereby, the ink cartndge 40 is elastically 
pressed under fixed pressure with the ink si^sply port 44 
fitted to the ink supply needle 6 andi a state in whk;h the 
ink supply port 44 is frtted to the ink supply needle 6, 
holding them airtight 'is maintained irxJeperxient of 25 
vibration in printing, shock and vftxation due to the 
movement of a printing apparatus arvi others. 
[0032] As the circuit board 31 is located in the 
center in the width of the cartridge 40 on the vertk;al wall 
45 in the vicinity of the ink supply port, the vertical wall 30 
45 on which the circuit board 31 is fixed is moved possi- 
bly in parallel with a locus on which the ink supply port 
44 is regulated by the ink supply needle 6. 
[0033] In the meantime, as the circuit board 31 is 
located in the vicinity of the ink supply needle 6 even if 3S 
the cartridge 40 rattles when it is installed arxi a turn is 
caused with the ink supply needle 6 in the center, the 
quantity a of a turn is extremely small as shown in Fig. 
10. 

[0034] For the arrangement set forth above, Ihe dr- 40 
cuit board 31 is moved according to a preset path as 
shown in Rg. 11 (a) toll (c), comes in contact with the 
contacts 29 and 29* of the contact mechanism 24 in 
defined order and in order grouped vertically, prevents 
data from being lost in the senticonductor storage 45 
means 61 due to the application of signals in unpre- 
pared order, the contact fornming nr^embers 29 and 29* 
elasticalty come in contact with the contact 60 of the cir- 
cuit board 31 in a state in which the ink cartridge 40 is 
securely installed, and the reading of data stored in the so 
semicorxJuctor storage means 61 and the writing of 
data on the side of the printing apparatus are enabled. 
[0035] When the installation of the ink cartridge 40 
or 50 is finished, the contact forming menft>er 29a of the 
contact mechanism 24 comes in contact with the elec- ss 
trodes in the upper row ut of the lectrodes shown in 
Rgs. 7 (d) and 7 (e) and the contact forming member 
29'a comes in contact with the electrodes in the k3wer 



row. Two contact forrryng numbers 29'are in contact 
with the electrode 60-2 arranged in the center in the 
lower row. TTie two contact forming members 29 
touched to the electrode 60-2 are grounded and it can 
be judged by detecting conduction between these on 
the side of the printing apparatus whether the ink car- 
tridge 40 or 50 is installed or not. Further, as the wkith 
W2 of the electrode 60-2 is larger than that of the other 
electrode 60-1 and the electrode 60-2 is located on the 
central line of the ink supply port the electrode 60-2 
securely comes in contact with the contact forming 
member 29*. As the electrodes 60-1 and 60-2 are 
exposed and a user can check them easOy in case the 
faOifl-e of contact is verified, the electrodes are simply 
wiped by doth and others and conduction can be recov- 
ered. 

[0036] When fitting to the hook 16 is released and 
the lever 1 1 is turned upward in case ink in the ink car- 
tridge 40 is consumed, the projection 1 4 of the lever 1 1 
is f itted to the lower part of the overt^ang portion 46 of 
the ink cartridge in the process as shown in Rg. 9. 
When the lever 1 1 is further turned in this state, the ink 
cartridge 40 is lifted by the lever 1 1 and fitting to the ink 
supply needle 6 is released. As the upper half of the ink 
cartridge 40 is exposed from the hdder with the over- 
hang 46 on the side of the ink supply port supported by 
the projection 14 of the lever 1 1 as shown in Rg. 8 when 
the tum of the lever 11 up to an approximately vertical 
position is finished, the ink cartridge can be easily 
extracted. 

[0037] In the above embodiment, only the side of 
the ink supply port is pressed, however, it is more effec- 
tive that elastic members 100,101 are provided in two 
kx^ons in the longitudinal direction of the lever 1 1 as 
shown in Rgs. 12 (a) and 12 (b) and in the case cf the 
wider cartridge 50 for color ink. elastic memt>ers 102 to 

105 are provkied in four locations, dispersing the elastic 
members in the cfirecdon of the wkith of the lever 12. 
[0038] As shown in Rgs. 13, when elastic members 

106 arxi 107 in size covering the approximately overall 
face are nrxHinted, the cartridges 40 arxi 50 can be 
nrv>re securely heki by large frictional fbrca In this case, 
it is desirable that thickness arxi elastic modulus are 
seleded so that pressure on the skie of the ink supply 
port is larger than that in the other area. 

[0039] Further, as shown in Rgs. 14, if elastic mem- 
t>ers 108 arxi 109 similar to the elastic members elasti- 
cally pressing the upper surface are laid approximately 
in the center of the bottom of the holder 4, airtight capa- 
t>ility between the ink supply port 44 a 54 and the ink 
supply needle 6 or 7 of the ink cartridge 40 or 50 can be 
maintained independent of vSxation and shock. 
[0040] Furth^, even if at least one plate spring 70 
protruded at least on the side of the ink supply port is 
fixed to the sideof afreeerxlatthebackofthelever 11 
asshowninRg. 15, th ink cartridge 40 can be fixed in 
the hdder. In this case, it is wore effective that non-sip 
and others are stuck on the skie of the free end 70a of 
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the plate 70 or on the cover of the ink cartridge. 
[0041] Rg. 16 shews an emtxxjiment in case a dr- 
cuft board is arranged at the bottom in the vicinity of an 
ink supply port of an ink cartridge, an ink supply needle 
6 communicating with a print head 5 is planted at the s 
bottom of a carriage and a board 81 on which eteticaDy 
transformable contacts 80-1, 80-2. ... 80-6 formed by a 
spring are fonned Is provided in a positfon possQ>ly 
adjacent to the ink supply needle 6 as shown in Figs. 17 
(a) and 17(b). io 
[0042] In the meantime, an ink supply port 1 4 which 
can be f itted to the ink supply needle 6 is provided at the 
bottom of an ink cartridge 40. a concave portion 82 is 
formed in a position possibly dose to the ink sipply port 
14 and in a position opposite to the contact board 81 is 
and a drcuit board 83 is fixed diagonally so that the dr- 
cuit board has an angle 6 with each vertex of the con- 
tacts 80-1 to 80-6. 

[0043] Through holes 83a and 83b for a positioning 
are formed on the drcuit board 83 as shown in Rg. so 
18(a). semiconductor storage means 84 is mounted on 
the surface on the side of an ink housing chamber, that 
is. at the back as shown In Rgs. 18(b) and 18(c) and 
contacts 85-1 . 85-2. ... 85-6 connected to the data input 
terminal and the driving power supply terminal of the 25 
semiconductor storage means 84 for acquiring conduc- 
tion to the contacts 80-1 to 80-6 on the side of the car- 
riage, are formed on the side of the exposed surface. 
[0044] As the semiconductor storage means 84 is 
mounted at the rear surface of the drcuit board 83 as 30 
described above, the degree of freedom in arranging 
the contacts is enhanced. The surface and the rear of 
the drcuit board 83 can be effectively utilized and elec- 
trodes to be the contacts 85-1. 85-2. ... 85-6 can be 
formed In area to the extent that the reliability of connec- ss 
tion can t>e secured. A molding agent can be readily 
applied to the surface on wtvch the senvconductor stor- 
age means 84 is formed without considering whether 
application precision is high or not to prevent from 
adhering to the contacts 85-1. 85-2, ... 85-6 arxJ the 40 
manufacturing process can be simplified. 
[0045] Further, because the semiconductor storage 
means 84 is mounted on the cartridge with the static 
hidden by the drcuit board 83, a user can be prevented 
from touching to the storage means unintentionally, liq- 4S 
uid such as ink can t>e prevented from adhering to the 
storage means, and electrostatic destruction and an 
accident caused by a short circuit can be also pre- 
vented. 

[0046] The semiconductor storage means 84 is 50 
connected to control means nc/i shown of the printing 
apparatus via tiie contacts 85-1. 85-2. ... 85^ and the 
contacts 80-1 to 80-6. data stored in tiie semiconductor 
storage means is read and data such as the quantity of 
Ink consumed by printing operation is written to the 55 
means. 

[0047] tn this embodiment, when the ink cartridge 
40 reaches the vidnity of tiie bottom of the carriage in 



case the ink cartridge 40 is installed, the ink sippty nee- 
dle 6 enters the Ink supply port 14 as shown in Rg. 19. 
forms a passage, the contacts 80-1 to 80-3 near one 
side of the drcuit board 83 having an angle 0 with a hor- 
izontal plane f irst come in contact with the contacts 85- 
1 to 85-3 and conduction is acquired. 
[0048] When the cartridge 40 further is further bw- 
ered. the contacts 80-4 to 80-6 near tiie other side of the 
drcuit board 83 come into contact with the contacts 85- 
4 to 85-6 and afl contacts t>ecome corxluction. 
[0049] Therefore, power is suppOed to the semicon- 
ductor storage means 84 through the contacts 80-1 to 
80-3 and the contacts 85-1 to 85-3 by wfvch conduction 
is first acquired so as to initialize the senrtkx>nductor 
storage means 84. Data can be prevented from being 
fost by accessing to data stored in the semiconductor 
storage means 84 via the contacts 80-4 to 80-6 and the 
contacts 8&4 to 85-6 whk^h t>ecome conduction after 
tiie atxTve conduction ^ acquired. 
[0050] In the meantime, when the ink cartridge 40 is 
pulled out from the carriage, termination processing can 
t>e executed by power still supplied by the contacts 80-1 
to 80-3 and the contacts 85-1 to 85-3 and afterward, 
power can be turned off though the contacts 80-4 to 80- 
6 and the contacts 85-4 to 85-6 are first disconnected. 
When processing for the semfoonductor storage means 
84 finishes as descrfoed above, the Ink stfsply needle 6 
^ pulled out from tiie ink supply port 14. 
[0051] Rg. 20 (a) shows the other embodiment of 
contacts 85-1 to 85-5 formed in an ink cartridge 40. 
Conductive patterns 86 arxJ 87 are formed between a 
column of contacts 85-1 to 85-3 t>y which conduction is 
first acquired when the ink cartridge 40 is inserted and 
a column of contacts 85-4 to 85-5 by whk:h conduction 
Is aftenwand acquired. 

[0052] For example, tiie contacts 85-1 and 85-3 are 
selected as a detection terminal and two of the contacts 
85-4 to 85-5. that is. 85-4 and 85-5 may be selected as 
a power supply terminal. 

[0053] In the arrangement descrit>ed atxTve. if ink K 
adheres across the terminals 85-4 and 85-5. serving as 
a power supply terminal as shown in Rg. 20(b). resist- 
ance between the terminals 85-4 and 85-5 is detected 
by the contacts 85-1 and 85-3. by which conduction ts 
first acquired together witii the contacts 80-1 and 80-3 
of the hoMer 4 when the ink cartridge is inserted. If tiie 
detected resistarx^e is lower than a predetermined 
value, the supply of power to 80-4 and 80-5 t>y which 
conduction is next acquired together with the power 
supply terrranals 85-4 and 85-5 is stopped and an acd- 
dent caused by a short drcuit due to the adhesion of ink 
Kcant>epreduded. 

[P054] Rg. 21 shows another prefen^ed emtxxJi- 
ment of the present inventfon in which a drcuit board 83* 
on which contacts 85-1' to 85-6' formed such as to be 
secured horizontally at the bottom of an ink cartridge 40 
whDe the drcuit board Is always pressed upward by a 
spring or the Gka. A board 8V on whk;h two columns of 
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contacts 80-r to 80-3' and contacts 80-4* to 80-6' are 
fornfied is foirned in such a nianner thai difference g in a 
level Is made between the tip ends of the two colunro is 
provided. 

[0055] Also in this embodiment, as shown in Fig. 
22, as the first column of contacts 85-V to 85-3' and the 
contacts 80-1 ' arvi 80-3' first become conduction. Next, 
the second odunvi of contacts 804' to 80-6' respec- 
tively short in a stroke come in contact with the contacts 
85-4' to 8&6' and corxiuction Is acquired, so that the 
simOar action and effect to those in the above embodi- 
ments are produced. 

[0056] bfi the above errtocfnYent, the contacts 80-1 
to 80^ and 85-1 to 85-6 are divided into plural columns 
and differerx:e in time until conduction is acquired is 
provided between the columns. Howet^er. it is dear tfiat 
the similar effect may be realized even if the contacts 
80-1 to 80-6 and the contacts 85-1 to 85-6 are respec- 
tively arranged in one row as shown in Rgs. 23(a) and 
23(b). and a board 83 on which the contacts 85-1 to 85- 
6 are formed is angled as shown in Rgs. 23(c) arxi 
23(d) so tf\at conducting time becomes different 
between the contact 80-1 and 85-1 on one side arxi the 
contact 80-6 and 85-6 on the other sida Similarly, if the 
position of each end of the contacts 80-1 to 80-6 is 
designed to be differentiated, so that the same function 
may be achieved. 

[0057] In the atxsve embodiments, the mode 
according to which the ink cartridge is mounted on the 
carriage is described as an exarrple. However, it ^ 
apparent that a similar effect may be obtained even If 
the present invention is applied to a printing apparatus 
of a type in which an ink cartndge is housed in a car- 
tridge housing area of the apparatus body and is con- 
nected to a print head via an ink sipply tube. 
[0058] That is. contacts have only to t>e formed in 
rec^ired positiore on the exposed face of the ink car- 
tridge and the above contacts 85-1 to 85-6 have only to 
t>e formed in toucfiat)le positions opposite to tfie con- 
tacts of the ink cartridge wfien the ink cartridge Is 
installed. 

[0059] In addition, the same effect may be aoconv 
plished even in an arrangement in whk;h tfie board 83 is 
rTKXinted at the bottom of the ink cartridge 40 via a 
rTK)unting plate 88 having elastically trar^fDmnable 
pawls 88a protruding therefrom at least at both encte on 
the open skies of the mounting plate, after inserting a 
coil spring 86 or an arcuate plate spring 87 into a con- 
cave portion as shown in Rgs. 24 and 25. Alternatively, 
the same effect may be obtained if the semiconductor 
storage means 84 'is rrxxinted on the mounting plate 88 
thereby to form the contorts 85-1 , 85-2, ... 85-6. Accord- 
ing to this arrangement if merely a jig is prepared, the 
pawls 88a can be removed by the jig and tfte board 83 
can be detached from the cartridge 40 in a factory while 
precluding unnecessary detacfiment t>y i^er. 
[0060] Further, in the above embodiments, projec- 
tions for positioning may be formed, on the ink cartridge 



and the circuit board is positioned. Hoftfever. the sinrtilar 
effect can be achieved in another arrangement in which 
a concave portion 93a is formed on a wall of an ink car- 
tridge 90, a wall 93 adjacent to the bottom 92 on which 

5 an ink supply port 91 is formed, in th^ emtxxfiment as 
sfiown in Rg. 26 (a), a circuit board 83 is housed and 
f ixed in the concave portion 93a. 
[0061] If necessary, a fOm 94 wttich can be peeled 
from one end 94a may be also applied as shown in Rg. 

10 26 (b) and may be also sealed till ttie start of usa 
[0062] According to tfie present invention, as the 
ink supply needle is located near one skie in a direction 
perpencficular to the cfirection of the recprocation of the 
carriage, the circuit board ts nwunted on the wall in the 

IS vicinity of the skie on which the ink si^Dply port is formed 
of the ink cartridge, the plural contacts for connecting to 
external control means are formed on the exposed sur- 
face of the circuit board and the semiconductor storage 
means is accessed from the external control mear^ via 

20 the contacts, the circuit board is k)cated on the skie of 
the ink supply port and the face on which ihe circuit 
board is fixed is nxsved along the ink supply needle. 
Therefore, even if tfiere is play between the carriage 
and the cartridge, tfie cartridge is moved according to a 

25 locus defined by the ink supply needle and the ink sup- 
ply port, the contacts are connected to the extemal con- 
trol means in a defined order and data stored in the 
semiconductor storage means can be securely pre- 
verrted from t>eing lost by tfie application of signals in an 

30 unprepared order. 

Claims 

1. An ink-Jet printing apparatus including: a recipro- 
35 cated carriage on which an ink sif)ply needle, a 

cartridge hokler and a print head communkrating 
witti saki ink supply needle for ejecting ink droplets 
are formed; and an ink cartridge rTK>unted on said 
ink supply needle having semkxnxiuctor storage 

40 means storing ink irrformation. wherein saki ink 
supply needle is located near an erxi of a side in a 
cfirection perpendicular to the reciprocated direc- 
tfons of saki carriage; a drcurt board is mounted on 
a wall of said ink cartridge in the vfoinity of the skie 

45 on whrch saki ink supply port is formed; plural con- 
tacts for coruiecting to extemal control means are 
formed on an exposed surface of said circuit board; 
and saki senrvconductor storage means is 
accessed from saki external control means via saki 

50 contacts. 

2. An ink-jet printing ^)paratus according to Claim 1 , 
wherein saki plural contacts connect to saki exter- 
nal storage weans at different time in a process in 

55 which saki ink cartrkige is attached or detached. 

3. An ink-jet printing apparatus according to Claim 2. 
wherein saki drcuH tx>ard is arranged on a side wall 
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of said ink cartridge dose tc said ink supply port - 
and said plural contacts are divided Into plural 
groups each of which \s k>cated at an Interval in a 
direction in which saki ink cartridge is attached or 
detached. 5 

4. An ink-jet printing apparatus according to Claim 2. 
wherein said circuit boas6 is arranged on a surface 
on which said ink supply port is formed, and saki 
plural contacts are divkied into plural groups each 10 
of which kxated at cfiffer^ height in a directbn 

in which said ink cartridge is attached or detached. 

5. An ink-jet printing apparatus according to Claim 2. 
wherein contacts whk:h contact with the contacts of is 
saki circuit board and sakJ control means are 
divkfed into plural groups, and each grotp is 
kx^ated at different height in a direction in whk^h 
sakiink cartridge attached or detached. 

20 

6. An ink-jet printing apparatus according to Claim 2. 
wherein saki circuit board arranged on a surface 
whk;h IS angled from a plane perpendkxilar to a 
direction in whk:h sakd ink cartridge is attached or 
detached. 25 

7. An ink-jet printing apparatus according to Claim 1 , 
wherein said semiconductor storage mears is 
mounted on the surface of saki circuit board on 
which saki contacts are formed. 30 

8. An ink-jet printing apparatus according to Claim 1 , 
wherein said semiconductor storage means is 
mounted at the rear surface of saki circuit board 
where saki contacts are formed. 3s 

9. Art ink-jet printing apparatus according to Claim 1 , 
wherein sad circuit board is secured to sakJ ink car- 
tridge so that the circuit board can t>e detached. 

40 

10. An ink-jet printing apparatus according to Claim 1, 
wherein a concave portion or a through hole for 
positioning is formed on sakJ circuit board, and a 
projection for fitting into saki concave portion or 
saki through hole is formed on said ink cartrkige. 4s 



- ingareaofsakj circuit board of saki ink cartridge. 

14. An ink-jet printing apparatus according to Claim 1, 
wherein: a lever supported by a shaft on the skie of 
saki ink supply needle so that ttie lever is rotatat)le 
and which can be fitted on the skie of the other erxi 
is provkied; and an elastic member for elastically 
pressing the upper surface of said ink cartridge is 
provkied at least in an area opposite to saki ink 
supply needle to saki lever. 

15. An ink-jet printing apparatus according to Claim 1, 
wherein sakJ lever is provkied wrtii a projection for 
fitting to an upper part on the skie of said ink supply 
port of said ink cartridge with the projection lifted on 
the skie of the ink cartrkige in the vk:inity of said 
shaft. 

16. An ink-jet printing apparatus according to Claim 1, 
further Including an elastic contact forming meter 
protruding from saki ink supply needle toward sakJ 
ink cartrkige and connecting to saki circuit tx>ard. 

17. An ink-jet printing apparatus according to Claim 1, 
wherein: a circuit board for connecting to said exter- 
nal control means is provkied outskie the skie of 
saki ink supply port; and conduction to saki semi- 
conductor storage means of the ink cartrkige \s 
acquired via saki elastic contact forming member. 

ia An ink cartrkige for supplying ink to a print head to 
which ink is supplied via an ink supply needle, 
wf^erein: saki ink supply port into which saki ink 
supply needle is inserted is formed on one face of a 
container forming an ink housing chamber; a circuit 
board 't& mounted; and plural contacts for connect- 
ing to external control means are formed on the 
exposed surface of saki circuit board. 

19. An ink cartridge according to Claim 18, wherein: 
saki circuit board is arranged on the face on which 
saki ink supply port is formed; saki plural contacts 
are divkied into plural groups: and each group is 
located at differerrt height in a cfirection in which 
saki ink cartrkige is attached or detached. 



11. An ink-jet printing apparatus according to Claim 1, 
wherein ttie skie of saki circuit board is fixed by a 
rib or a pawl formed on saki ink cartrkige. 

so 

12. An ink-jet printing apparatus accorcfing to Qaim 11, 
wherein saki rib or pawl is formed at an interval in a 
direction in which saki ink cartrkige is attached or 
detached. 

55 

13. An ink-jet printing apparatus according to Claim 1, 
wherein a concave portion to the extent that-saki 
circuit t>oard can be housed is formed in the mount- 



2a An ink cartridge according to Claim 18 or 19, 
wherein contacts in said group are connected to 
contacts on the skie of the printing apparatus txxiy 
at different tima 

21. An ink cartridge aocorcfing to Claim 18, wherein 
saki circuit board is provkied on a central line cross- 
ing saki ink supply port 

22. An ink cartridge accordng to Claim 18, wherein 
saki circuit board is aligned with a central line in the 
cfirection of the widtti of the face adjacent to saki ink 
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' si^jplyport - 

23. An ink cartridge according to Gaim 18. wherein 
said Ink supply needle is formed on a carriage. 

5 

24. An ink cartridge according to Claim 1 8. wherein one 
off said (^ural contacts touches to plural contacts on 
the side of a printing apparatus and used for detect- 
ing whether the Ink cartridge s Installed or not 

10 

25. An ink cartridge according to Claim 18, wherein: 
one of said plural contacts touches to phjral con- 
torts on the side off a printing apparatus and i^ed 
for detecting whether the ink cartridge is installed or 
not; and said one of said plural contacts is formed is 
so that It Is larger than the other contacts. 

26. An Ink cartridge according to Claim 18, wherein 
said contact is formed in a rectangle In whk:h the 
side In a direction in which an ink cartridge Is 20 
inserted is longer ttian the side in another cfirection. 

27. An Ink cartridge according to Claim 18, wherein 
said circuit board is arranged on a face whkrh is 
angled from a plane perpendicular to a directkm In 2s 
whkrh said Ink cartridge is attached or detached. 

28. An Ink cartridge according to Claim 18, wherein 
said semiconductor storage means is mounted on 
the surface of said circuit board on which saki con- 30 
tacts are formed. 

29. An Ink cartridge according to Claim 18, wherein 
said s^micorKluctor storage means is nxxinted at 
the rear surface of saki drcuit tx>ard where said 3S 
contacts are formed. 

30. An ink cartridge for supplying ink to a print head to 
which ink is supplied via an ink supply needle, 
wherein: sakj ink supply port into which saki ink 40 
supply needle Is inserted is formed on one face off a 
container fornning an Ink housing chamber; a drcuit 
tx>ard is mounted in the vk;inrty off saki Ink sipply 
port; and plural contacts for connecting to external 
control means are formed on the exposed surface 45 
of said drcuit board. 

31. An ink cartridge according to Claim 30. wherein: 
said drcuit board is arranged on anotffierface adja- 
cent to a face on whiich saki Ink siippty port is so 
formed, arxi saki plural contacts are divkied Into 
plural groups each group off which is located at an 
Interval In a directfon in whk:h the Ink cartridge is 
attached or detached. 

55 

32. An Ink cartridge according to Claim 30. wheran: 
saki drcuit board is arrariged on the face on whk;h 
saki Ink supply port is formed, and saki plural con- 



tacts are divided Into piural groups each group of 
which is located at different height in a direction in 
which saki ink cartridge is attached or detached. 

33. An ink cartridge according to Claim 31 or 32. 
wherein saki group is connected to contacts on the 
skie off the body off a printing apparatus at different 
time. 

34. An ink cartridge acconfing to Claim 18. wherein 
said drcuit board is aligned with a central line 
crossing said Ink supply port 

35. An ink cartridge acoorcfing to Claim 30, wherein 
saki circuit t>oard is aligned with a central line in the 
(firection of the wxith of a face adjacent to saki Ink 
supply port. 

36. An ink cartridge according to Claim 30, wherein 
said Ink supply needle is formed on a carriage. 

37. An ink cartridge according to Claim 30, wherein one 
of said plural comads touches to plural contacts on 
the skie of a printing apparatus and used for detect- 
ing whether the conresponding ink cartridge is 
Installed or not 

38. An ink cartrkige according to Claim 30, wherein: 
one off saki plural contacts touches to plural con- 
tacts on the side off a printing apparatus arxi used 
for detecting whether the con-esporxiing ink car- 
tridge is Installed or not; and said one of saki plural 
contacts is formed so that it is larger tffian the other 
contacts. 

39. An Ink cartridge accorcfir^ to Claim 30, wherein 
said contact is formed in a rectangle where the skie 
in a direction In which an ink cartrkige is attached is 
fonger than the side in another cGrection. 

4a An ink cartridge acoonfing to Claim 30, wherein 
said circuit board is arranged on a face angled from 
a plane perperKik;ular to a direction in which saki 
Ink cartridge Is attached or detached. 

41. An ink cartridge accorcfing to Claim 30, wherein 
saki semkxsnductor storage means is mounted on 
the surface on which saki contacts are formed of 
said circuit tx>ard. 

42. An ink cartridge acoorcGng to Claim 30, wherein 
saki semkxHKiuctor storage means is nrxxinted at a 
rear surface where said contacts are formed of saki 
drcuit board. 

43. An ink cartridge according to Claim 41 or 42, 
wherein saki contacts are formed on the side of 
said ink supply port 
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44. An ink cartridge according to Claim 30.- wherein 
said drcuft board is fixed so that it can be detached. 

45. An ink cartridge according to Ctainri 30, wherein a 
concave portion or a through hole for positioning is s 
formed on said drcuit board; and a projection for fit- 
ting into said concave portion or said through hole 

Is formed in said ink cartridge. 

46. An ink cartridge according to Claim 30, wherein a io 
r3> or a pawl for elastically pressing is formed on the 
side of said circuit board. 



said circuit board is aGgned with s centralline In the 
(firection of the width of a face adjacent to said, ink 
supply port 

56. An ink cartridge accorcfing to Claim 53. wherein 
said ink supply needle is formed on a carriage. 

57. An ink cartridge according to Claim 53, wherein one 
of said plural contacts touches to plural contacts on 
the side of a printing apparatus and used for detect- 
ing whether the corresponding ink cartridge is 
installed or not 



47. An ink cartridge according to Claim 46, wherein 
saidrS)orpawlistonmedatanintervalinadirectk>n is 
In which said Ink cartridge is attached or detached. 

48. An ink cartridge according to Claim 30. wherein a 
concave portion to the ext^ that said circuit board 
can be housed is fonned in the mounting area of 20 
said droit board. 

49. An ink cartridge aocorcfir^ to Claim 30, wherein an 
overhang portion is formed in the vk:inity of an 
upper part of an area in which said drcuit board is 2S 
fixed. 

50. An ink cartridge according to Claim 49. wherein 
said overhang portion protrudes in the vertical 
direction of said drcuit board. so 

51. An ink cartridge according to Claim 30, wherein plu- 
ral said ink housing chambers are provided, and 
said drcuit board is nxHjnted in the center of each 

of sakj plural ink housing chambers. 3s 

52. An ink cartridge according to Claim 30, wherein 
said drcuit board, said overtiang portion arxi saki 
ink supply port are formed near one skf e of the ink 
cartridge. 40 

53. An ink cartridge for st|3plying ink to a print head to 
whrch ink is supplied via an ink supply needle, 
wherein: said ink supply port into which saki ink 
supply needle is inserted is formed on one face of a 4S 
container forming an ink housing chamber; a drcuit 
board is mounted in the vk^inity of said ink supply 
port; plural contacts for connecting to external con- 
trot means are formed on the exposed surface of 
said drcuit board; and said semiconductor storage so 
means is mounted at a rear surface where saki 
contacts are formed of said drcuit board. 

54. An ink cartridge according to Qaim 53. wherein 
said drcuit board is aligned with a central line ss 
crossing said ink supQly port. 

55. An ink cartridge according to Gaim 53. wherein 



58. An ink cartridge according to Claim 53. wherein one 
of said plural contacts touches to plural contacts on 
tiie side of a printing apparatus and used for detect- 
ing whether the ink cartridge is installed or not. arxi 
said one of saki plural contacts is formed so that it 
is larger than the otfier contacts. 

59. An ink cartridge accorcGng to Claim 53. wherein 
said contact is formed in a rectangle where the skie 
in a direction in which an ink cartridge is inserted is 
bnger than the side in another cGrection. 

6a An ink cartridge accorcfing to Claim 53. wherein 
saki drcuit tx>ard is arranged on a face angled from 
a plane perpendicular to a direction in which said 
ink cartridge is attached or detached. 

61. An ink cartridge accorcfing to Claim 53, wherein 
said semiconductor storage means is nrx>unted on 
tiie surface on which said contacts are formed of 
said drcuit board. 

62. An ink cartridge accorcfing to Claim 53. wherein 
saki semiconductor storage means is rTK>unted at a 
rear surface of said drcuit board where said con- 
tacts are formed. 

6a An ink cartridge accorcfing to Claim 53, wherein 
saki drcuit board, said overtiang portion and saki 
ink supply port are fbrnted near one skie of the ink 
cartridge. 

64. An ink cartridge for supplying ink to a print head to 
wtiich ink \s supplied via an ink supply needle, 
wherein a concave portion is formed on one face of 
a container forming an ink housing chamber; a cir- 
cuit board is nKXjnted in said concave portion; and 
plural contacts for connecting to external control 
means are formed on the exposed surface of saki 
drcuit board. 

65. An ink cartridge accorcfing to Claim 64, wherein 
saki drcuit board is arranged on another face acQa- 
cent to a face on which saki ink supply port is 
formed, and said plural contacts are divkied into 
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phiral groups each group of which is located at an 
interval In a direction in which the ink cartridge is 
attached or detached 

66. An ink cartridge accortfng to Claim 64, wherein: s 
said circuit board is aligned with a central line 
crossing said ink supply port 

67. An ink cartridge according to Claim 64. wherein 
said circuit board is aligned with a central One in the io 
directk>n of the width of a face a£$acent to saki ink 
supply port 

68. An ink cartridge according to Claim 64, wherein 
said ink supply needle is formed on a carriage. is 

69. An ink cartridge according to Claim 64. wherein one 
of paid plural contacts is touched to plural contacts 
on the side of a printing apparatus and used for 
detecting whether the corresponcfing ink cartridge 20 
e installed or not 

70. An ink cartridge according to Claim 64. wherein: 
one of said plural contacts touches to plural con- 
tacts on the side of a printing apparatus and used 25 
for detecting whether the corresponding ink car- 
tridge is installed or not; and said one of saki plural 
contacts is formed so that it is larger than the other 
contacts. 

30 

71. An ink cartridge according to Qaim 64, wherein 
said contact is formed in a rectangle where the skle 
in a direction in which the ink cartridge is inserted is 
longer than the skie in another directksn. 

35 

72. An ink cartridge according to Qaim 64. wherein 
said circuit board is arranged on a face angled from 
a plane perpendcular to a drection in which saad 
ink cartridge is attached or detached. 

40 

73. An ink cartridge according to Claim 64. wherein 
said semiconductor stor^e means is mounted on 
the surface on which said contacts are formed of 
said circuit tx>ard. 

45 

74- An ink cartridge according to Claim 64. wherein 
saki semk»nductor storage means is mounted at a 
rear surface of saki circuit board where saki con- 
tacts are formed. 

50 

75. An ink cartridge according to Qaim 64. wh^ein 
saki circuit board, saki overtiang portkxi and saki 
ink supply port are formed near one skie of the ink 
cartridge. 
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